Identification of endoprotease activity in the trans Golgi membranes of rat liver cells that specifically processes in vitro the fusion glycoprotein precursor of virulent Newcastle disease virus.
A ubiquitous host endoprotease(s) responsible for activation of the fusion glycoprotein precursor (F0) of virulent Newcastle disease virus (NDV) is an important determinant for its spreading and organ tropism in the host. To characterize the virus-activating protease (VAP), we isolated endoprotease activity from the trans Golgi membranes of rat liver cells by using F0-containing NDV particles grown in a lymphoid cell line NALM6 as substrate. The enzyme cleaved in vitro only the F0 protein of virulent NDV but not that of an avirulent strain, suggesting that it specifically recognizes pairs of basic residues at the cleavage site. Furthermore, the enzyme was found to be membrane-bound, calcium ion-dependent, and active over a broad pH range, from 6 to 8. The inhibitor spectrum of the protease together with the enzyme properties described above indicates that it is a KEX2-like enzyme. Experiments using monensin, A23187, and chloroquine indicate that the F0 cleavage of virulent NDV occurs normally in rat primary hepatocytes at or before the trans Golgi and is a calcium-dependent process. The correspondence between the characteristics of the cleavage in rat hepatocytes and those of the rat protease in vitro indicates that the endoprotease is a strong candidate for the VAP that determines the pantropic nature of virulent NDV.